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Abstract

Introduction
Eukaryotic DNA is packaged into linear chromosomes with the aid of nucleosomes.
Nucleosomes are structures consisting of 145-147 bp DNA wrapped around a histone
octamer (McGinty and Tan, 2015). For transcription to proceed, the nucleosomal
structure needs to be loosened in order for transcriptional machinery to access the DNA
(McGinty and Tan, 2015). FACT (Facilitates Chromatin Transcription) is a nuclear protein
in S. cerevisiae that is composed of two subunits: Spt16 and Pob3, which aids in
nucleosomal reorganization to facilitate transcriptional processes (Winkler and Luger,
2011).
In this study we utilized two main techniques: BPA cross-linking and the anchor-away
technique in order to probe the Spt16-Pob3 protein dimerization interface. The anchoraway technique utilizes an FRB tag, rapamycin, and anchor protein to deplete the
nucleus of S. cerevisiae of a protein to establish a mutant phenotype (Haruki et. al,
2008). An FRB tag is used to tag the desired protein, and in the presence rapamycin, it
forms a complex with the anchor protein (present in the anchor-away-ready S. cerevisiae
strain), which crosses the nuclear envelope and depletes the desired protein from the
nucleus (Haruki et. al, 2008).
There are many techniques that can be used to probe in vivo protein interactions, such
as with formaldehyde, but they lack specificity (Hoffman et al., 2015). BPA cross-linking is
specific since it utilizes site-directed mutagenesis to incorporate amber codons, which
are then replaced with BPA using a synthetic tRNA that recognizes the amber codon
(Pham et al., 2013). This technique allows for specificity in examining protein-protein
interactions since cross-linking will only occur in the presence of UV radiation at specific
sites where BPA was incorporated. If this technique is successful, we expect to find a
band on a Western Blot that corresponds to the molecular weights of Pob3 and Spt16.

Method
Cloning and tagging Cterminus of Spt16 with an
FRB tag

• The purpose of the tag
is to deplete the
nucleus of endogenous
Spt16 in the presence
of rapamycin.

Transform S. cerevisiae
strain A (anchor-away-ready)
with plasmid containing
tagged Spt16

Cloning and tagging
C-terminus of Spt16 with HSV
tag

• The purpose of
the HSV tag is to
visualize the
mutagenized
spt16 through
Western Blot.

Examining protein-protein interactions in vivo can often be challenging due to nonspecific cross
reactivity. The purpose of this study is to determine the effectiveness of the BPA cross-linking
technique in Saccharomyces cerevisiae by confirming protein-protein interactions between FACT
subunits: Spt16 and Pob3. We concluded that the BPA cross-linking technique was effective in
confirming the protein-protein interactions between FACT subunits within the dimerization domain.

Discussion and Future Directions
Results

The BPA cross-linking technique was effective in confirming that Spt16 and Pob3 interact
at various sites in the dimerization domain (Figure 1). This is consistent with the findings
that Spt16 and Pob3 dimerize to form the FACT protein (Winkler and Luger, 2011). Due to
the success of the BPA cross-linking technique, Dr. François Robert’s plans to utilize it to
probe protein-protein interactions of RNA Polymerase II in S. cerevisiae.

References
Haruki, H., Nishikawa, J., & Laemmli, U. K. (2008). The anchor-away technique: rapid,
conditional establishment of yeast mutant phenotypes. Molecular Cell, 31(6), 925–932.
https://doi.org/10.1016/j.molcel.2008.07.020
Hoffman, E. A., Frey, B. L., Smith, L. M., & Auble, D. T. (2015). Formaldehyde Crosslinking:
A Tool for the Study of Chromatin Complexes. Journal of Biological Chemistry, 290(44),
26404–26411. https://doi.org/10.1074/jbc.R115.651679
McGinty, R. K., & Tan, S. (2015). Nucleosome Structure and Function. Chemical Reviews,
115(6), 2255–2273. https://doi.org/10.1021/cr500373h
Pham, N. D., Parker, R. B., & Kohler, J. J. (2013). Photocrosslinking approaches to
interactome mapping. Current Opinion in Chemical Biology, 17(1), 90–101.
https://doi.org/10.1016/j.cbpa.2012.10.034
Winkler, D. D., & Luger, K. (2011). The Histone Chaperone FACT: Structural Insights and
Mechanisms for Nucleosome Reorganization. The Journal of Biological Chemistry,
286(21), 18369–18374. https://doi.org/10.1074/jbc.R110.180778

Site-directed mutagenesis of Spt16 • The mutagenesis
incorporates
( with C-terminus HSV tag) in the
amber codons in
the dimerization
Spt16-Pob3 dimerization domain
domain.

Transform strain A with plasmids
containing mutagenized spt16,
synthetic tRNA, and tRNA
synthetase, which recognize the
amber codon

• The synthetic tRNA recognizes
the amber codon in order to
incorporate BPA into the
polypeptide chain.

• The rapamycin depletes
endogenous Spt16 from
the nucleus, allowing the
exogenous copy
Use spot assay and grow strains in
( mutagenized spt16) to
the presence of rapamycin, BPA, and remain. The UV light
then expose to UV radiation
facilitates BPA crosslinking to any adjacent
proteins.

SDS-PAGE and Western Blot
to confirm protein- protein
interactions in vivo
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